Adriamycin as a probe for the transversal distribution of cardiolipin in the inner mitochondrial membrane.
The ability of adriamycin to complex cardiolipin was used to determine the distribution of cardiolipin across the inner membrane of rat liver and heart mitochondria. In both mitochondrial types, about 57 +/- 5% of the total cardiolipin was found to be located in the cytoplasmic face of the inner membrane. Mitochondria and mitoplasts were used to study the cytoplasmic face of the inner membrane, purified submitochondrial vesicles with inverted membrane orientation for the matrix face. The cardiolipin amount titrated by adriamycin in the latter was found to be complementary to the amount titrated in the cytoplasmic face. The adriamycin association constant determined for the first saturation level of mitochondria was in good agreement with the value published by Goormaghtigh et al. (Goormaghtigh, E., Chatelain, P., Caspers, J., and Ruysschaert, J. M. (1980) Biochim. Biophys. Acta 597, 1-14) for cardiolipin in artificial membranes. Two binding plateaus were observed when increasing amounts of adriamycin were added to mitochondria. The plateau at higher concentrations is conveniently explained by the penetration of adriamycin into mitochondria and the titration of cardiolipin in the matrix face. Scatchard plot analysis of the binding curves leading to the two plateaus produced almost identical association constants. The total amount of cardiolipin in mitochondria calculated from curves of this type corresponded to the total amount of cardiolipin determined by phosphate analysis of extracts, analyzed by thin layer chromatography.